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Safe Implementation of Mechanical 
Thrombectomy in Acute Stroke Patients with 
Major Arterial Occlusion and Concomitant 
Subdural Hematoma 

Yong-Won Kim, MD' 3 4 , Dong-Hun Kang, MD 2 3 4 s , Yang-Ha Hwang, MD I 4 S , 
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Mechanical thrombectomy (MT) alone in cases of large-vessel acute ischemic stroke (AIS) with a con- 
comitant subdural hematoma (SDH) seems feasible and safe, but there's still a lack of evidence in the 
clinical literature. We report three cases of AIS with SDH, of which MT was performed with successful 
recanalization and no major changes in SDH: two elderly men with acute traumatic SDH and one man 
with incidental chronic SDH. (1) A 67-year-old man with acute traumatic SDH in the right side developed 
right middle cerebral artery (MCA) stroke, (2) a 72-year-old man with chronic SDH in the left side devel- 
oped right MCA stroke, and (3) a 76-year-old-man with acute traumatic SDH in the right side developed 
top-of-basilar artery syndrome. As for AIS patients with a SDH, MT may be the only feasible and safe 
treatment option. 
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The treatment options for acute ischemic stroke due 
to a large vessel occlusion include systemic 
thrombolytic infusion, endovascular revascularization 
therapy or both [1]. However, we sometimes encounter 
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cases of acute ischemic stroke where there is concomi- 
tant intracranial bleeding, e.g., subdural hematoma 
(SDH). The use of systemic thrombolysis is contraindi- 
cated in patients having intracranial hemorrhage 
evidenced by clinical history or imaging [1]. With 
regard to endovascular therapy, the use of a lower dose 
and local delivery of a thrombolytic agent also has a 
risk of intracranial bleeding [2]. The adoption of 
mechanical thrombectomy (MT) devices alone may 
seem to be feasible and safe in cases with concomitant 
SDH, but there's still a lack of evidence in the clinical 
literature. We report three patients with acute ischemic 
stroke having a concomitant SDH who were treated by 
MT alone. 

CASE REPORTS 

Between November 2009 and March 201 1, we 
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performed endovascular revascularization therapy in 87 
cases of acute ischemic stroke due to a major intracra- 
nial arterial occlusion. Of them, we identified three 
cases having concomitant SDH at presentation. 

Clinical Presentation 

Case 1. A 67-year-old right-handed man was 
admitted to our hospital complaining of left extremity 
weakness after 70 minutes from stroke onset. The 
initial neurological examination revealed drowsiness, 
global aphasia, left homonymous hemianopia, and left 
hemiparesis including facial palsy with an NIH Stroke 
Scale (NIHSS) score of 19. He also showed a laceration 
to the right forehead with perilesional swelling. 

Case 2. A 72-year-old right-handed man was 
admitted to our hospital within 3 hours after experienc- 
ing acute left-side weakness and dysarthria. The 
neurological examination showed moderate dysarthria, 
left hemiparesis including facial palsy, and neglect 
syndrome with an NIHSS score of 10. 

Case 3. A 76-year-old right-handed man was 
transferred to our hospital following CT revealing an 
acute SDH 6 hours after symptom onset. The neurolog- 
ical examination revealed stupor, quadriparesis, and 
decreased brainstem reflex with an NIHSS score of 27. 
Also, he presented with a laceration to the right 
forehead with perilesional swelling. 



Imaging Findings and Treatment 

At baseline CT, we found an acute SDH in cases 1 
and 3, which were associated with head trauma during 
stroke onset, and incidentally found a chronic SDH in 
case 2 without evidence of early ischemic changes (Fig. 
la-c). Subsequent multimodal MRI was performed. In 
cases 1 and 2, diffusion-weighted imaging (DWI) 
showed small fuzzy hyperintensities in the right MCA 
territory accompanied by decreased perfusion on 
perfusion-weighted imaging and right MCA occlusion 
on MR angiography (MRA) (Fig. lg, h, j, and k). In 
case 3, DWI showed fuzzy hyperintensites on the 
bilateral thalamus accompanied by a distal basilar 
artery (BA) occlusion on MRA (Fig. li and j). The 
above findings necessitated endovascular therapy to 
rescue salvageable brain tissue. 

Under local anesthesia, mechanical thrombectomy 
(MT), with no adjuvant thrombolytics, was performed 
according to our previously published protocol [3]. 
Forced arterial suction thrombectomy (FAST) using the 
Penumbra reperfusion catheter was successfully done 
in all cases without any procedure-related complica- 
tions (Fig. lp-u). The final recanalization status using 
the Thrombolysis in Cerebral Infarction (TICI) score 
was 2a in case 1, 3 in case 2, and 2b in case 3. The use 
of antiplatelet or anticoagulant agents was prohibited 
during the acute stage of stroke because of the 



Table 1. Summaries of Clinical and Angiographic Findings in 3 Cases 





Case 1 


Case 2 


Case 3 


Sex/age 


M/67 


M/72 


M/76 


Location and characteristics of SDH 


Right supratentorial, 


Left frontal, 


Right fronto-parietal, 




Acute traumatic 


Chronic 


Acute traumatic 


Stroke risk factors 


Smoking 


Afib, HTN, Smoking 


Afib, HTN, Smoking 


Stroke etiology 


Cryptogenic 


Cardiogenic 


Cardiogenic 


Site of occlusion 


Right MCA 


Right MCA 


BA 


Endovascular treatment 


FAST 


FAST 


FAST 


Immediate recanalization 


TICI 2a 


TICI 3 


TICI 2b 


Baseline NIHSS score 


19 


10 


27 


7-day NIHSS score 


20 


0 


11 


3-month mRS score 


5 


0 


4 


Onset-to-door time 


70 min 


172 min 


365 min 


Onset-to-treatment time 


285 min 


330 min 


481 min 


Onset-to-recanalization time 


375 min 


385 min 


521 min 



Abbreviations: NIHSS, NIH Stroke Scale; SDH, subdural hematoma; afib, atrial fibrillation; HTN, hypertension; MCA, middle cerebral 
artery; BA, basilar artery; FAST, forced suction thrombectomy; TICI, Thrombolysis in Cerebral Infarction. 
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concomitant presence of intracranial bleeding. One day 
after MT, all three patients were given follow-up brain 
CT to confirm the safety of MT in the presence of 
concomitant bleeding (Fig. ld-f). In cases 1 and 3, 
there was a small increase in hemorrhage and subdural 
fluid collection on the contralateral side. In case 2, 
there was no change in terms of the SDH. 5-day 
follow-up DWI was taken to compare with pre- 
treatment DWI (Fig. lm-o). In case 1, there was a 
significant increase in infarct volume in the right MCA 
territory. In cases 2 and 3, the signal change was 
insignificant. 

In-hospital course and clinical outcome 

In case 1, despite TICI 2a recanalization, there was a 
decline in the patient's neurological status during 
hospitalization, and he was transferred to a rehabilita- 
tion center for further recovery. He was completely 
dependent on others for daily living at three months, 
and his modified Rankin Scale (mRS) score was 5. In 
case 2, he recovered from his neurological deficit 
completely (NIHSS score of 0). The mRS at three 
months was also 0. In case 3, with timely recanaliza- 
tion, his neurological status improved from a baseline 
NIHSS score of 27 to a 7-day NIHSS score of 1 1 . 
However, he suffered from aspiration pneumonia, 
which prolonged his hospitalization, delaying rehabili- 
tation and recovery. The mRS at three months was 4. 

The summaries of the clinical and angiographic 
findings are shown in the Table, and the brain CT, 
MRI, and angiographic findings are shown in the 
Figure. 

DISCUSSION 

Endovascular revascularization therapy is an accepted 
treatment for selected AIS patients. Timely recanaliza- 
tion of the target vessel in an acute ischemic stroke is 
associated with a 4- to 5 -fold increase in the odds of a 
good clinical functional outcome and a 4- to 5 -fold 
reduction in the odds of death [4]. Although endovas- 
cular therapy is a useful treatment option, the presence 
of a bleeding risk, such as intracranial hemorrhage or 
abnormal hemostasis, has been an exclusion criterion in 
decision-making regarding the use of chemical 
thrombolytics [2, 5]. However, the use of MT alone in 
patients at risk of bleeding may seem feasible and safe. 
Yet, recently, in an MT trial comparing stent retrievers 
and Merci devices, imaging exclusion criteria included 
the presence of intracranial bleeding at baseline [6, 7]. 
And a current set of guidelines for endovascular 



revascularization therapy proposed by a joint panel had 
exclusion criteria that included intracranial 
hemorrhage, specifically subdural hematoma [8]. 

In real clinical practice, we sometimes see patients 
presenting with AIS and concomitant SDH. According 
to many published MT trials, these patients are 
excluded from MT despite a chance of recovery with 
timely recanalization. In general, SDH is due to 
bleeding from the cortical bridging veins that drain into 
the superior sagittal sinus or other dural sinuses. The 
cortical bridging veins are vulnerable to venous 
hypertension or tearing in the subdural space following 
trauma. Theoretically, recanalization using MT devices 
does not directly affect venous pressure but rather 
impacts the arterial pressure of affected distal 
tributaries. So, our case series offers some evidence of 
safely performing MT in AIS patients with SDH. 

The main findings of this case report are as follows: 
1) the size of the concomitant SDH was not signifi- 
cantly affected by recanalization with MT; 2) the 
outcomes seem not to be much affected by the presence 
of the concomitant SDH, rather by the recanalization 
status and resultant infarct volume expansion; and 3) 
MT alone in the three cases was safely implemented in 
our clinical practice, relative to the presence of SDH. 
However, more convincing data about MT for patients 
at risk of bleeding are needed, and a clear guideline 
indicating circumstances when MT with SDH is safe is 
desirable. 
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